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The thermal ionization of an aerosol with a disperse phase consisting of
reacting ash particles of up to 10 um in diameter were studied by measur-
ing the electrical conductivity at a frequency of 3.77 mc/s, with X-ray
analysls of the reaction products in the condensed phase. The aerosol,
which formed a colloidal plasma with a particle diameter cf up to O.1 urn
at high temperatures, was heated in a Tammann furnace. The dispersior.
medium was dry nitrogen and the gaseous productcs of dissociation of tr.
original minerals (not more than 6%). All transformation: of the
minerals entering the disperse phase of the aerosol occurred between the
measuring electrodes and were governed solely by the temperature of the
gas in the furnace and the particle concentration. A systematic study

of the combined effect on the conductivity of the coclloidal plasma of
such factors as initial mineral composition, temperature, concentration,
phase transitions and aggregation into slag granules shows that: 1)

In systems with a calcite base, with the beginning of crystallization
from the liquid phase of 3Ca0.Si0.. in the post-eutectic temperature rangg

and the subsequent reaction between the solid phases to form +n

?CaO.Alooj.SiOE and CaO.A1203.2SiOE, a shift is observed in the ionicati
equilibrium of the plasma:
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with a simultaneous curtailment of the coagulation and wirregation of
particles into slag granules (gas temperature 17200°K and zbove,
concentrations up to 1%); 2) The temperature dependence of the corductivity
1s closely approximated in the exponential range investigated hoth for
heat-emission and chemical-emission ionization occurring when the phase
composition of the seed varies; 3) The appearance of & liquid phace in
the intermediate stages of the reaction or in the final reartion
products leads to an increase in the rate of electron atcarption and
to a decrease in plasma conductivity. It is shown that calceulationes

! of the conductivity of coal combustion products (H. Rincer, O, Vay -

1964) without allowance for the physico-chemical phenonena occurrine

‘ in the mineral part of the coal clearly deviate from the crxperimental
results, For an analytical sclution of the prohlem, information
obtained directly from the reacting colloidal placma must e Introaunoyg
into the algorithm.
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THE EFFECT OF PHASE CHANGED IN THE MINERALOGICAL
COMPOSITION OF THE INORGANIC PART OF NATURAL
CARBONS ON THE ELECTRICAL CONDUCTIVITY OF
A COLLOIDAL PLASMA

N. A. Sinayskiy and I. A. Yavorskly
Institute of Physico-Chemical Bases of Processing

Mineral Raw Materials with Academy of
Sciences of USSR Novosibirsk, USSR

Introduction

The effectiveness of conversion of the thermal energy of coal
into electrlical (including the problems of conductivity, slag fermation,
drifts, erosion and corrosion of the MHD-duct) in considerable mea-ure
depends on the physical chemistry side of this question.

For appraisal cf the role of phase changes of minerals in the
process of lonization of particles an overall physical cherlctry
investigation was conducted of colloidal plasma forming during the
heatlng of an aerosol with a dispersed phase from the mineral part of
ceprtaln coals of Slberla. The principal charactericstic of rolloidal
plasma — 1ts conductlvity was determined and the physical chemistry
processes occurring In 1ts dispersed phase were Iinvestigated.

In [1-3] 1t is shown that aerosols made 1n the appropriate way
with dimension of solid particles of 10-7_10-h ¢m 1th small work
funiction of electrons, can 1n process of heatlng form a good-conducting
*o1lzldal plasma.

Pr=MT-2h-182-68 1
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In the reacting colloidal plasma ob*“ained on the basis of the
mineral part of c.al, the g ometrlc <imensions of particles, thelir
concentration and distance between them are by variable values. The
process of ionization of solid particles with multicomponent
mineralogical composition is complicated by internal reaction of the
minerals among themselves and between particles, and also their
external reaction with the gas phase. In examining the MHDG cycle on
combustion products of coal, Bincher and Way [4-5] did not take
into consideration the physical chemistry phenomena occurring in the
ashes of the coal. Works on the investigation of the process of
formation of reacting colloidal plasma are lacking.

2. Experimental Installation and Method of Investigation

In order to trace the change of real (phase) composition of the
mineral part of coal during 1ts heating in a gas flow and to show
that conductivity of colloldal plasme 1s directly connected with the
character of reaction of the 1nitlal minerals, the installation in
Fig. 1 was created, allowing us, simultaneously with measurement of
conductivity of colloidal plasma, to produce sampling of the condensed
phase, rapidly coocled to room temperature with subsequent separation
of flux into roughly and thinly-dispersed. 1In the roughly-dispersed
(coagulant) the particles ~f ashes coagulated and aggregated in
granules of slag settled in the vertical section of the suction line.
In the thinly-dispersed (aerosol) the particles of volatlle ash
followed from the running flow of gas to the dust dust collector.

In the furnace there was created an industrially pure ncutral
atmosphere (95-100% N2; 0-0.5% 02; 0-1% CO; CO2 — by meuns of dissocia-
tion of carbonates contained in the ash); imposition of the burning
process of coal particles on the process of ionlzation of the
mineral part was not produced. Into the furnace there was fed the
mineral part of a given coal which was preliminarily decarbonized in
a muffle at a temperature of 550-600°C, which permitted almost
completely preserving the initlal mineral composition, contained in
the inorganic part of the coal. Thus, all transformations of minerals
in particles cf dust flow (aerosol), passing between measuring
electrodes, were caused only by the temperature of gas In the furnace
and their concentration in the flow.

FTD-MT-24-1%2-68 2




AT 4 erperiment ensured minimum pcsesivble gradient of

temperature betweer particle and medium, medium and surface of

measuring electrode, and also isothermality in the reaction zone of
the dustgas mixture. These conditlons were attained by carrylng out
the experiments 1n a Tammann furnace (3{ in Fig. 1) with constant

initial dimension of particles of 0-10 um lifted by nitrogen from

the vibrating mill B.

The length of stay of particles in the zone of maximum temperature
was selected 1n accordance with the time of chemical reactlion between
solld phases of the aerosol with dimensions of particles up to 10 um

“ -

and amounted to 0.1-0.3 seconds.
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Determination of concentration by welght of the condensed phase
in the zone of measurement of conductlvity was produced indgirectly
according to the results of measurement of the initial concentration
of dust 1in the supply tube by means of weighing the filter cf upper
dust collectcu'ﬂCIat defined intervals of time, and according to
chemical analysis of the mineral part of a given coal. Error in
determination was established by balance of weight of the condensed
phase on line of supply and suction and did not excecd 5%. Measurement
of temperature 1n conditions of thermal equilibrium Tst/Tsr = 1 was
produced with a telescope with potentiometer HI,thermucﬁup;e with
potentiometer HZ and optical pyrometer mA with coordainstion of
readings of the instruments on the sectlon of temperatures of
1400-1600°C, Measurement of conductivity of colloidai plasma v
performed according to the Q-meter method in a quasi-steady~state
operation, with which on a time interval of 10-75 secconds there can
be obtained no less than three close-value Q-factor sicnals of the
measuring circult loaded with plasma. Forced search of extremum of
Q of the measuring circult of Q-meter K was produced manually. %he
objectivity of the measurement of conductivity 1is due to the automatic
recording of the readings o:. all instruments nn tapes with rsubsequent
functional conversion of Q values and capacity manually, and treatnent
of part of the experiments on an electronic computer [EVM]. 7To -
thils, readings indication of the measuring instruments were reaq Lv
coder KY in eight-diglt bilnary code with help of o telegraph apriratus
TA. Punched tape was introduced into the working storage of the E7M
through a tra.~mitter. The block diagram of the program of formatlion
of measured conductivity value included an ~perator for dicpatchline:
four codes o«nd polnt separator, 1sclation of mantissa, and formation
of number order, normallzation of the number, calculation, uand 4
printer. Analysis of functlonal measuring error of electrical
conductlivity by a method developed according to calculatinon ana
calibration on an aqueous solution of K€€, a fusion of Ma(f and
molecular dispersed colloidal plasma ﬁé*“ﬁcos , showed that the

maximum relative measuring error of conductivity dou~s not exceed 16%.




3. Characteristics of the Investigated Materlals

The must interest from the polnt of view of use of the mineral
part of coal 1n an MHD-generator 1s in the possibllity of formation
of newly fusing embryonic crystals of simple and complex oxides, and
also ion-formation during the course of the reactions.

ﬂB(ma) =ﬂ(m&) + B{m_g_)
m A8y + 1 S(mgy = mHA NS (mnt)

In Flg. 2 there is shown the mechanism of crystal formation of
intermediate structures forming in powdery samples during heating in
a 2rucible. Technical characteristics of samples of coal ashes of

different deposits taken for physical chemistry analysis at a

vemperature of 800°C are given in Table 1. BRAPHiB Nﬁl.
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Y-ray anualysics of tests was performed on a URS-50M diffractometer
under constunt conditions of survey: U =35 kV, j= 10 mA,
W= 2 deg/min.

As can be seen from Fig. 2, the general property of reaction
of minerals forming the 1incrganic part of coal is the multistage
nature of the process. Products of dissociatlon of parent substances
enter into reaction, forming metastable compounds crystallized with
Increase of the temperature of the system. Content of transition
erystal structures grows to maximum, after which they are destroyed
and in the X-ray amorphous state there will be formed the sequent more
complex crystal compounds. Intermediate products of a single, binary,
cr ternary system can react with iIntermediate products of other systems,
increasing the number of metastable structures in the ashes. The
process of reaction can be described by constitution diagrams of two,
three, and multicomponent systems. The mlneralogical composition of
Iintermediate and end products of reaction up to transition of the
whaole system Into the liquid phase does not depend on conditlons of
reaction (in a plece or in a dustflow); sequence of formation of
Intermediate products does not depend on state of reagents in the
initial ashes. Distinction is observed only 1n quantitative content
0f prroducts of solid-phase reaction caused by distinctior. in chemical
~omposition, time factor, amblient atmosphere, physical processes of
o 2t Aand mass transfer. Thus, for example, depending upon content in
thhe .~1tial mixture of minerals with a calclum base, the reaction 1in
tests 3 and 4 can go either iIn the direction of muilite, or in the
directlon of formation of anorthite due to the sclid-phase reaction
of caleium oxide with mullite:

(48719, (54,48, 0, (01) 20'Si0, + M50 $i0, + 34,0, - 250,

montnorillonite enstatite mullite

9002 ¥
Ca80, —=Ca0+ 50,1+ 2 0,
ant. .drite + ,
35¢,0,25i0,~3A,05 +28i0,

CaO A0, 250,

anorthite




The number of roentgenographically definable topochemical periods,
in each of which, with an increase of temperature there appears,
increases in content of crystals to maximum, and then vanishes, a
group of solids which are intermediate metastable products of reaction
of initial minerals, in tests 2 and 5 increases to 5. Simultaneously
wlth the transformations of mlnerals reactions proceed in binary and
ternary systems. Dissociation of calcite and anhydrite in the first
stage leads to formation in the second stage of a large quantity of
lime, distinguished by 1increased chemical activity. In accordance
with thlis, in the third stage reaction of 1lime with quartz predominates,
in the fourth gehlenite and akermanite will be formed, in the fifth -
anorthite.

Growth of crystalline new formations occurs, as electron-
microscipic examination showed, by microterraces from the X-ray
amorphous phase of the same substance or theilr three-dimensional
embryc new phase. Average dimension of a single lime crystal, formirngs
during dissoclation of calcite, in the case where it does not enter
Into further reaction, composes, under conditions of the experiment,
2000 Z, aggregates of particles of calcium oxide during photorraphing
of the preparation on opening [text 1llegible] averars aimercion or
1.2 um.

Thus, physical chemistry investigation of the reuction procens
in the mineral part of coal showed that the dispersed phase of =z
colloidal plasma obtained on the basis of mineral part of coal rcunnct
be examined in the form of chemlcally neutral, solid, spherical
particles of constant radlus, concentratlon, and intercenter distance,
possessing constant thermionic potential. Phase transitions ingide
particles of the zerosol, made under normal conditions from minerals,

able to react, and subjected to the influence of nich tewperstures,

predetermine the conductivity of the colloidal placma. IFact:s
cotabllished duringe investigation of exoelectron eminsion [ 6] chiow Lhint
the work of polng, into an unstable state of surfuace of purtleles o
very small, 1o almost equal to zero, and the process f cryctoalblvat o
during phase trancitlon corresponds to the lnereace o intenslty or
exnemlissinn of electronc. Thls permits assuming that in oo rec-top, of
high temperatures under conditions noted above, :lires witt, v fPeor 0

8




ttermoemission of electrons from particles, there will appear a
chemoemissicn effect which will lead to growth of conductlivity 1n the
reacting colloidal plasma at the same cross section of collision.

‘I, Specific Electrical Conductivity of Colloidal Plasma
with the Presence of Changes in Phase Composltion
of Ionized Additive

Electrical conductivity of colloidal plasma is detected as in
crualrary plasma, by losses of pulse during contact collisions,
distant interactions of electrons with charged particles, and
collisions of electrons with neutral phese components [1] and can be
considered as the total kinetic characteristic of processes of emission
and absorptlon of electrons 1n the presence of reaction and change
of colllision cross section according to increase of concentration
and aggregatlon of the condensed phase.

In Fig. 3a there is shown the temperature-concentration dependence
of conductlivity of colloldal plasma, the ionized additivs to which,
according to chemical analysis at 800°C consists of 63% Siok ana 29%
A@fs with a small quantity of other impurities (Test 1). Itc
mineralogical composition in Fig. 2 1s represented basically by quartz,
of which only an insignificant part 1s combined with aluminum oxide,
liberated during dissociation of clayey minerals, in compounds such
as mullite, sillimanite (Fig. 3b), and basically undergoes only thermal
transformations prlcr to transitlion to 1liquid phase. Work of electron
vield from quartz is comparatively high (5 eV) and inasmuch as in
Increase of concentration of electrons in a glven system mainly the
mechanism of thermionic emission particlipates, the degree of ionization
i3 small and almost does not depend on concentration of the additive.

At a temperature of gas of 1700°C quartz and sillimanite are
revealed in the ashes in Fig. 3b (curves 100-105). Optimum concentra-
tion of additive composes 3% and further increasing it insignificantly
lowers conductivity of the plasma, obviously, only due to the growth
of c¢nllision cress section of electrons with neutral particles.
Increasing the temperature of the gas to 1950°C increases conductivity
~f the ~0llcldal plasma to 3.10'3 MO/cm in Fig. 3a, which can be

rorsl-lered maximum for concentration of sample | of 0.1-10%, inasmuch
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ns during tiesas temperatures and a length of stay In the furnace of
0.1-0.3 = iy the condensed phase all reactions are finlished and it
passes into liquid phase. Transition to liquid phase 1s seen

distinctly by diffractogram, Fig. 3b (curves 108-114). on which the

intensity of lines of mullite and sillimanite decreases with 1ncrease

2f temperature.

Fquicoricentration lines of temperature dependence of conductivity
in ig. 4 are constructed on curves of temperature-concentration
idependence of Fig. 3. They permit characterizing the kinetics of the
irnization process in colloldal plasma and permit introducing the
idea of apparent activatlon energy of the system in the presence of
reactions cccurrine on borders of phases of solids and accompanied by
repuilding the crystal lattice the substnace, that is, by changes in ;

rhace compocition.

nder weak reaction in test 1 apparent actlvation energy does not
oxcoedl b eV Lf Fig. 4 and decreases with increase of concentration
ard temperature, leadling to formation of the liquild phase.

“n the whole, with any concentrations, test 1 does not ensure =
conductivity of celloidal plasma greater than that from the presence
of 1% vapors o5f sodium in nitrogen (calculated dependence 1s plotted

in Fig. 4, broken line}.

The wtdlition of calcite to test 1 In a 4-1 ratio essentially

shanges the temperature-concentration dependence of olectricnl
contuctivity of eolloldal plasma of Flg. 3a (model nct).  Formation
in particies of the additive of cremlcally active colelum oxide and
T multictare reaction with the remaining components ot adaitlve
dloplacen the value of optimum concentratlion of the condencot prare

up to 0,.-0.5% with Increase of maximum electrical conductivity by 40%.
I, tue reactlon products in Filg. 3¢ llme, wollastonite, calcium
aluminater, larnite, allte, and gehlenite appear in zddition to

mullite. The charp Increase of electrical conductivity of the system

to optimum concentrations is connected with the hirch apparent activation
cner;y of this cyetem In the reglon of a temperature of 1700°C in Flg.

oovme el owhiy. Thils permits making an assumtion abou' the presence

il
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Fig. 4. Dependence of electrical conductivity
on inverse temperature in the dispersed phase
from test 1 and with addition of calcite (test 6).

of an additional source of lonilzation in colloldal plasma with reacting

ionlized additive. Apparently, the shift of ionization equilibrium

on the solid-phase section of the reactlion is explained by an increase

in the formation rate of electrons by means of an addition to the
thermoemission yleld of electrons from particles in the gas during
construction of the crystal lattice of forming metastable compounds
of calcium oxide with aluminum and silicon oxides. The increase in
concentration of the condensed phase to 2% leads to 2 lowering of
electrical conductivity with a temperature after maximum, which is
observed at 1750°C. Such a movement of the sum of exponentials 1is
connected with the fact that the ra*te of electron absorption, which
can be expressed by its exponentlal, durlng growth of forces of
adhesion exceeds the rate of emission of electrons and the procecs

of ion-formation is delayed.

The noted characteristic of increase of formatlon rate cf

electrons in a colloldal plasma during intensification of the process

of reaction of ash due to Introduction of calcite was confirmed by
investigation of the klnetics of lonizatlion of a number cf minerals
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Fig. Y. Concentration-temperature dependence of
conductivity of a reacting colloidal plasma
during dispersed phase from test 5.

coals (tests 2, 3, 4, and 5).

Tn Fig. 5 concentration-temperature dependence of conductivity
of colloidal plasma 1s shown, the ionized additive of which consists,
sceording to the roentgenographic analysis in Fig. 2, of calcite with
an admixture of clay and quartz, or according to chemical unalysis at
sLovi, nf 53% a0, 21% 1”205 , 8% 5iQ2 (test 5). A3 can be seen from

ir. 5, at ga3 temperatures of 1500-1520°C conductivity of the colloidal

pla3ma rapldiyv 1nd monotonically increases with increase of concentra-
tion, not reaching maximum even with concentrations of condensed phase
near 10% (experiments 249-258). 1In the precipitaticn of aerosol and
soagulant, which constitute a white powder with aggregated, clumps,
macrosigns of slag formation are absent. X-ray analysis of these
tests, Fig. 6a, b (curves 255) shows that in the svstem an intense
snlird-pha reactlion goes on, and in it predomlnate metastable
Interr.dlate profucts:  lime, 12 CaQ, 7 A1203 , 53ilicates and alumin-
ares of calclum (Cﬂ Cs C‘-.S S), entering into furtner reuaction

with the trmatlon of sehilenlte and anorthlite sillimanite; almandine;

13
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Fig. 6. Diffractograms of products of reaction
of the dilspersed phase of test 5: a) aerosol
deposit; b) coagulant depost; c¢) without oepara-
tion 1700°C d) without separation 1800°C

4000‘”{,%-95203 and hauynite. From curve 255 it is possible to

Judge regarding the high dispersiveness of the aerosol, in the
particles of which crystals of calcium oxlde predominate, whereas

the heavier particles of the coagulant are enriched by crystals of

12 Ca0-7 AIZO3' almandine, and allte, forming as a result of the
solid-phase reaction. Lime 1is almost absent in the coagulant irnasmuch
as 1t follows with remaining particles of aerosol after carrying its
molecules of gas flow, roversing in the by-pass tube with a velocity
of 0.2 m/s.

From the point of view of kinetics of the process (Fig. 7) this
sectlion with solid-phase reaction in particles of ash of all concen-
trations of the condensed phase 1is characterized by high values of
apparent activation energy of the process equal approximately to 9 eV.

At gas temperatures of 1520-1550°C in particles of ash there
appears a liquid phase due to formation of eutectic in the Cal-
ﬂ(zo,-&q-flazo system, which with concentratlon of additive of
more thar. 2% delays speed of lon-formation. Increasing the temperature
of the gas to 1600°C permits the liquid phase to bLepgin to render o

14




“NoD.5% 51071 SIXAL,0,° IXF 9,04 5.9XC00-6XMgD-0.IXN, 04’

820 1700 »00 900°C
-3 N :
g ., : |
En 0\ i
\

\

, ]
TN ““f -

1
’
’
!

i L ? Fig. 7. Dependence of electri-
;Vuf ! rq cal conductivity on inverse
v P temperature during dispersed

\ g b phase in test 5. [Designations
f . not legible].

vo"t--—--——-—- .

o Q'y

W0 < X .
oo

AN

, Ll 4 17T LV P PR RS

- M ere

pereeptible influence on lowering the conductivity of the plasma

everi 1t concentrations of condensed phase in the flow of.O.l%. In
experlments 257-266 the c~rndi.. "vity of colloidal plasma almost did
not depend on the concentration of Li.c ~ondensed phase. 1In the
deposit of coagulant there appeared macrosccplc granules of slag, in
“im., 6b (curves 259-2cl), and 1., «l.uscl deposit, in Fig. €a (curves
259-2b1) u meacured content of nonreacting lime. Figure 7 shows

‘nat In thils way the rate of lorn-formation 1s minimal. It is obviouc
that the inerease in concentration of electrons (conductivity) due

to thermoemission from crystals of lime and other products «f sollid-
phase reactlon was compensated by absorption of electrons of aggregating
partliceles of slag, therefore the resultant conductivity of placma
cemalar constant or diminlshes. Topether with elcctrons from the
plasma, Lthe yreepiting drops of slag selzed the so0lid particles of
1me:y therefore thelr content 1n the deposit of ceoapgulant turned out
Lo be somewhat grentey than in the deposit of aerosol in Filg. 6a, b

(onupve;s DR,

i = th e A oM, M



A temperature of gas ol 1b50°C corresponds to thne tesirning of
an abrupt growth .. ~lite 1n Fig. 6b (curve 266), crystaliized in tre
1iquid phase at temperatures of particles of 1480-1500°C, anid Turther
transitlon to reaction in solld phases. The apparent activation
energy of the process at concentrations up to 2% agaln 1ncreases to
9 eV (kFlg. 7). Excess of formation rate of electrons ouver their
absorption rate is characterized by monotonic growth of conductivity
of plasma with Increase of temperature and concentration (experiments
267-272) 1700°C curve in Filg. 5 and Fig. 7, where the content of lime,
C,zﬂj. €3S 1Increases to optimum concentration of the additive, and
wnhllastonite at great concentrations almost vanishes, entering into
reaction with the calcium aluminates. The solid-phase reaction with
zreat apparent actlvatlion energy 1s preserved in tnis system up to
temperatures of 1800°C at concentrations of condensed phase of 0.05-1%.
Optimum concentration of the additive in colloidal plasma composes
0.8-0.9%.

An increase 1n concentration of the condensed phase cof more than
5% at 1700°C and more than 1% at 1800°C (Fig. 5) leads a sharp
reduction of conductivity of the plasma. In the reasction products
there appears a large quantity of nonreacting lime, increases in
comtent of calcium sillicates and aluminates due to incompleteness of
the reaction and background 1s increased on the diffractograms (a
zreat number of peaks of small intensity and hollows), indicating the
appearance of the liquid phase of Fig. 6d (curves 286-267). Increasing
he absorption rate of electrons permits that sum of exponentials
‘haracterizing the process again passes through maximum (Fig. 7) at

concentration of condensed phase of 10%.

Value of maximum speciflc conductivity of collcidal plasma,
formed in test 5 at gas temperatures near 1800°C and ouptimum concen-
trations approach values characteristic for colloidal plasma of N -1%K
with molecular disperse dimension of potassium ions of Flg. 7 )
(exponentlal N2—1%K). Concerning the high dispersivencss and
cumpletemess of reaction In test 5 at thils temperature 1t i possible
to Judge from curves 282-287 Fig. 6c, d. At concentrations of 0.1%

In the ash are formed llme, s8ilicates and aluminates of calclum,

almost ecnmpletely reacting at optlmum concentration to anorthite.
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L2ity of the petk of lime on curve 283 1s less than on all the

remcslntis alvvracteprams which testifles to the almost complete

rezetlon of Iime with formatlon in the [ifth stage of reaction of

nighly-dicpersed particles of anorthite.

The role of chemical reacticn in ash is confirmed al: o by

exteriments with determination of concductivity of colloidal plasma,

cbtelned onoa buce of llme. The dimension of lime particles in Flg.

(N, + 3,5 C40) was taken the same as in experiments with test 5,

rar

i

Tl

.t

“ontuctivity of the colloidal plasma with nonreacting calclum

s t'nlzinge the system by thermoemission of electrons from

~ler, turned cut o be on an order less than with those same

coneertriations in the condensed phase of the ash.

a

A lcns-range appralsal of the kinetics of the ionization process

and maximum attainable conductivity of combustion products of minerals

of oo

i

2l

~¢ in the absence of a burning process, but with the use of

rercisn in the mineral part, was performed by interpolation of the

nc of derendence of conductivity on inverse temperature for a

~ixture of nitromen with the mineral part of investigated coals. From

S

it was consldered that smoke gases , Just as nitrcgen, are an

slent neutral component, ‘nasmuch as potentials of thelir

tordenation have a4 volue of 14-15.6 eV respectively, and the degree of

ferdration of mineral part of coal in each gas 1s identlical at equal

orewentrations by welght.,

;-

Hesults of calculatlion of the concentration of ash in smoke gases

by averase composition of combustible mass of ccal and average ash

ontent are given In Table 2.

S Re

o

|
1

Aroording to the value of concentration by welght of ashes in
rases , takling into account losses durlng heat treatment, in the
v ot equloneentratlion curves characterizine the klnetles of

ffor -+ 41" o ash, there was Imposed an iInterpolatlion curve,

Recsalts of tnterpolatlon are shown in Fipe. 4, from which 1t

’

W thr tre meot promising ashes for an cpen roy:le lil-generator

hooe o owhich in rerion of high temperatures, starting ar 1800°C,

17
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there increases, due to solid-phase reaction in particles of ashes,

the apparent activation energy of the system.

possegsed by coals 2 and 5 with calclite base in the mineral part,

Tnls property is

which can ensure a conductivity of colloidal plasma greater than that

N, + 1% Na, apr-ocaching, with further increase of
temperature, the conductivity of a system of N2 + 1%K. Formation of
the liquild phase in the posteutectic interval of temperatures (1520-
1600°C for gas) lowers 1in them the lon-formation rate,
beginning of crystallization of allite from melt, the in
particles 1s reestablished, the index of exponentlal grows, and the
charge of solid particle 1s increased, that is

. ()
At s
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Fig. 8. Dependence of electri-
cal conductlivity on inverse
temperature for colloidal
plasma forming durling heating
of the aeroscl with disperenocy
phase from mineral part of
certain Siberlan coals.
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The mineral part of coals 1 and 3, due to the large content of
quartz, cannot be considered promising. At first there will be
formed the liquld phase due to fusion of the quartz, but in the
second place, besides this, there will be formed, as a result of
reaction of low-temperature eutectic which still more increases the
absarption rate and leads to a decrease 1in apparent activation energy
of the system in a reglon of temperatures of 1900“C more charply

than for sample 1.

In the mineral part of coal U4, despite the larye content of
quartz, there occurs intense reaction in solild phases with the forma-
tion of mullite, which lincreases overall the degree of ilonization of
the cclloldal plasma to a level of conductivity of a mixture of
N2 + 1% Na.
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